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The Airborne Laser Challenge Project
supports the Airborne Laser (ABL) and
the associated technology program by per-
forming computer simulations of perti-
nent optical, clear air turbulence phenom-
enology and forecasting. The problems
addressed include (1) the development,
through Direct Numerical Simulation
(DNS) microscale turbulence modeling, of
improved turbulence parameterization
models for use in mesoscale atmospheric
codes such as MM5 for optical turbulence
forecasting; and (2) an investigation and
evaluation of the efficacy of existing tur-
bulence parameterizations and improved
closure relations in mesoscale weather
prediction models in support of the ABL
Atmospheric Decision Aid (ADA).
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for operational use in deploy
assets. The main focus of the p
is to characterize variability and
of tropopausal turbulence at vertica
O(10m) - O(100:m) in the ABL context.
These scales are unresolved in mesoscale
meteorological codes, and the turbulent

dynamics on these scales is poorly under-
stood.

The simulations discussed here are being
conducted at the Naval Oceanographi |
Office Major Shared ResoW,
(NAVO MSRC) on the IBM ER4,
MARCELLUS. o
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3 5. A so, it is now well-known that the |
ower stratosphere, with i its characteristic
~ stably stratified conditions, can support
L ’per&stent layering (sheets of strong opti-
/cal turbulence) even up to vertical scales
O(1m - 10m) and relatively large horizon- /

tal extent,1 -3 the implication being that
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ations are strongly coupled.” The most important quan-
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crucial for motivating appra
bulence associated w1th tropopause jet stream for the ABL-
ADA.

Atmospheric optical turbulence is defined as temporal and
spatial fluctuations of the index of refraction. While it is
most obviously manifested by the twinkling of stars, it also
is a major source of performance degradation for optical
system. 6 Optical turbulence is not identical to CAT, but it
is intimately related since temperature and veloc1ty fluctu-

ification of optlcal turbulence for optical propagation
talculations is the refractive index structure constant C
crucial parameter in electromagnetic wave propaga-
1 studies. For the upper trog)osphére and above, C

sually parameterized as:8
2

ist43constant
(generalfL Yetken as DT
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